Capacity for the alternative respiratory pathway was assessed in leaf and root tissue of male-sterile and fertile soybean (Glycine max [L.] Meff.) plants and in leaf, embryonic axis, and epicotyl tissue as well as isolated mitochondria of pea (Pisum sativum L.) by measurement of oxygen uptake in the presence and absence of KCN and salicylhydroxamic acid. Male-sterile and fertile soybean tissues showed similar responses to the inhibitors, and both possessed a capacity for alternative respiration. We also found that tissue and isolated mitochondria from 'Progress No. 9' pea possessed alternative respiratory capacity similar to that of 'Alaska' pea.
Widespread existence of the alternative respiratory pathway has been well established in a multitude ofplant types and tissues (3) . The question of significance of the alternative pathway to overall plant metabolism, however, remains unanswered. One way to address such a question would be to compare selected physiological parameters of genotypes that differ in alternative pathway activity. To do this, it is necessary to have plants that exhibit genotypic variability for the alternative pathway. Few studies have identified such variability.
McCraig and Hill (5), using isolated mitochondria from etiolated coleoptiles, found differences among four cultivars ofwheat (Triticum aestivum L.) for alternative pathway capacity that ranged from 8 to 35% of state 3 respiration rate. Day et al. (1) compared alternative pathway activity and capacity in both leaf and root tissue of two populations of Lolium perenne (L.) and found the capacity between the two populations to differ only in roots. Leaf tissue of the dwarf pea (Pisum sativum L.) cultivar 'Progress No. 9' was reported to lack the alternative pathway, whereas in 'Alaska' pea the pathway was present (8) . In a later paper (7), other dwarf pea cultivars were identified as lacking the alternative pathway. Musgrave et al. (6) lines and reported that, in all but one case, the fertile lines exhibited cyanide-insensitive, SHAM2-sensitive 02 uptake, but the sterile lines did not.
Initially, it was our goal in this study to determine whether there were important differences among soybean genotypes for the alternative pathway. We surveyed leaf tissue of a number of diverse genetic lines representing both Glycine max and Glycine gracilis for alternative pathway capacity. Differences in capacity were found, but they were not great (our unpublished results). Because of the availability of plant material and the previously mentioned results of Musgrave et al. (6) , we decided to examine tissues of eight lines from four different soybean genetic malesterile/fertile groups. Finding no differences between sterile and fertile tissues within any of the four groups, we were led to reevaluate the alternative pathway capacity of Alaska and Progress No. 9 peas. Results from work with both the soybean malesterile/fertile groups and the pea cultivars are presented. used was 5 mL, with the exception of soybean roots, which were measured in 7 mL.
MATERIALS AND METHODS
Tissue was allowed to equilibrate 10 to 15 min in the cuvette, after which a control 02 uptake rate was determined. KCN was then added, and a measurement taken when the inhibitor effect had reached maximum. Then SHAM was added, allowed to act, and a SHAM + KCN rate determined. This method ofsequential addition of inhibitors was followed for all tissues except pea epicotyl, for which a separate cuvette was used for each inhibitor and the control. Media were reoxygenated before each measurement on all tissues except for pea leaf and embryonic axis. For the latter, the short measurement time made reoxygenation unnecessary. Distilled water was used as solvent for KCN, and either DMSO or 2-methoxyethanol for SHAM.
Sources of Pea Mitochondria. Pea seeds of cvs Alaska and Progress No. 9 were obtained from the W. Atlee Burpee Company, Warminster, PA, for isolation of mitochondria by method A and from James N. Siedow, Duke University, Durham, NC, for isolation of mitochondria by method B. Seeds were soaked overnight in distilled water, planted in vermiculite, watered once with Hoagland solution, and grown in a dark cabinet at room temperature for 7 to 10 d before harvesting.
Isolation ofPea Mitochondria (Method A). Etiolated pea seedlings were cut into small pieces and ground in a blender with a twofold volume of isolation buffer (400 mm sorbitol, 30 (2) . Oxygen uptake by the purified mitochondria was measured as described in method A in the assay buffer (7) with the addition of 1 mg/mL BSA. Tables I and II present the oxygen uptake for data for soybean leaf and root tissues, respectively. As reported previously (9) , oxygen uptake by soybean leaf tissue is stimulated by KCN, but is inhibited in the presence of both KCN and SHAM. Root respiration, on the other hand, is inhibited 30 to 40% by KCN and an additional 35% by the addition of SHAM in the presence of KCN. As indicated by inhibition by SHAM in the presence of KCN, the alternative respiratory pathway was present in every case. In both leaf and root, response to the inhibitors was nearly equal in male steriles and fertiles ofeach genetic group, indicating a similar capacity for the alternative pathway in each. Musgrave et al. (6) reported that root tissue of the soybean msl msl sterile lacks the alternative respiratory pathway. The presence ofsterility had no influence on alternative pathway capacity in our study.
RESULTS AND DISCUSSION
Among genetic groups, there seem to be differences in alternative respiratory capacity, but this may be a consequence of developmental differences. Because 
